Ovulation in amphibians1-4) can be induced in vitro by the addition of several steroids, such as cortisone, hydrocortisone, androsterone, testosterone and progesterone to Ringer containing the ovarian tissues. In contrast to amphibians, reports on ovulation in vitro in fish with steroids are scarce.5,6) Studies on the effects of steroid hormones in inducing ovulation in vivo in the catfish7-9 suggested that luteinizing hormone (LH) might not act directly on the ovary in the catfish, but via the interrenal gland by inducing the pro duction of the adrenocortical steroids, which were effective for induction of ovulation in the fish. However, the role of steroids in physiological maturation and ovulation in fish has not yet been clear.
This report, as the first step to clarify the role of steroid in fish ovulation, describes the effects of several steroids on ovulation in vitro of the Oryzias oocytes.
Materials and Methods
The fish, the red variety of Oryzias latipes, were kept under constant conditions similiar to those described by the present author.10) The ovary is first removed from the fish and put to the synthetic medium 199 (PH 7 .3) in a watch glass and the individual oocytes are removed form the ovary with dissecting pins. In each experimental group the oocytes are placed in 3 ml of the medium . Maintenance of the Oryzias oocytes in vitro is as described in the previous report . 10 In the incubation initiated at 5.00 p.m., hydrocortisone is very effective in inducing ovulation in vitro of the Oryzias oocytes. In hydrocortisone acetate the dosages range in tenfold increments from 0.1 to 10 pg/ml. All the concentrations of hydrocortisone induce ovulation in vitro, but the most effective dose is 1 ug/ml, which shows 65 % in the percentage of ovulation (Table 2) . But the synergistic action between hydrocortisone and HCG is not seen. A low dose of progesterone shows a slight induction of ovulation. In the high dose such as 100 pg/ml, the degenerated oocytes are observed for the period of incubation.
Other steroids such as estradiol and testosterone are also slightly effective in inducing ovulation in vitro similiar to the case in progesterone. At 11.00 p.m. (Table 3) But the synergistic action of progesterone and HCG is clearly observed at 10.00 a.m. The oocytes at this hour, which were 0.83-0.95 mm in size and going to the process of ovula tion on the next morning, were undergoing yolk formation as shown under the electron microscope in the previous report.11) Furthermore, there is no yolk materials added to the medium necessary for the maturing oocytes.
It is not known whether progesterone may have the potency to produce yolk materials in the hepatic cells or to accumulate the yolk by the oocytes in fish. Therefore, the synergistic action of progesterone and HCG may not be related in accumulation of yolk materials by the oocytes, but in repair or build ing of the Oryzias oocytes during ovulation. 
